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$H$ : Hilbert transform
$p=gL/(2\pi c^{2})$ $q=2\pi T/(mc^{2}L)$
$L$ , $g$ , $T$ , $m$ .
$\mathrm{s}$
Fig 1: Progressive water-wave
Nekrasov[l] $q=0$ , Levi-Civita’s equation
. $\mu=3p\exp(-3Hv(0))$
(1.1) $\{$
$v(s)= \frac{1}{37\Gamma}\int_{-\pi}^{\pi}\log(‘\frac{1}{|^{\underline{y}}\sin((s-t)/\underline{9})|})\frac{\mu\sin v(t)}{1+\mu/_{0}^{\backslash t}\sin v(w)dw}dt,$ $s\in[-\pi, \pi]$ ,
$v(-s)=-v(s)$ ,
$v(s+2\pi)=v(s)$ ,
$v(s)\geq 0$ , $s\in[0, \pi]$ .




Fig $\underline{9}_{:}$ The shape of the numerical solution when $\mu=40$
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-1 $(n\leq 0)$ .
. $\varphi(y)$ Fig 3 . ,
DE , $G(t)$ FFT Fourier
.
$n=\underline{9}m$ $yj,$ $tj,$ $wj$
$y_{j}= \frac{j}{m’}$ $t_{j}=\varphi(y_{j})$ , $w_{j}=\varphi’(yj)$ , $j=-m,$ $\cdots,$ $m$ .
, $v^{(p)}(tj)$ $v_{j}^{(p)}$ .




$v_{-m}^{(0)}=v_{m}^{(0)}=0$ $-m+1\leq j\leq m-1$
$a_{k}^{(p)}= \frac{1}{n}\sum^{m-1}\sin v_{j}^{(p)}j=-m+1^{\cdot}wj\exp(-i\frac{kj\pi}{m})$ , $-m\leq k\leq m-1$
$b_{j}^{(p)}=. \sum_{k=-m+1,k\neq 0}^{m-1}\frac{a_{k}^{(p)}}{ik\pi}\exp(i\frac{kj\pi}{m})$
, $-7n\leq j\leq m-1$
$c_{j}^{(p)}=b_{j}^{(p)}-b_{-m}^{(p)}$ , $G_{j}^{(p)}=\log(\mu^{-1}+c_{j}^{(p)})$ , $-rn+1\leq j\leq m-1$
$v_{q}^{(p+1)}= \frac{1}{6m\pi}\{\sum_{j=-m+1,j\neq q}^{m-1}\frac{G_{j}^{(p)}-G_{q}^{(p1}}{\tan((t_{j}-t_{q})/\underline{?})}.w_{j}+2\frac{\sin v_{q}^{(p)}}{\mu^{-\mathrm{l}}+c_{q}^{(p)}}w_{q}\}$
, $-,n+1\leq q\leq-1$
$v_{q}^{(p+1)}=-v_{-q}^{(p+1)}$ , $1\leq q\leq m-1$
$v_{-m}^{(p+1)}=v_{m}^{(p+1)}=0$ .
$a_{k}^{(p)}.,$ $b_{j}^{(p)}$ FFT FFT .
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Fig .$\cdot$3: The shape of $\varphi(y)\iota \mathrm{v}\mathrm{h}\mathrm{e}\mathrm{n}l=3.2$




. $n=256,\mathit{1}=3.2,$ $\mu=10^{5}$ Fig.4 . $n,$ $l,$ $\mu$
, 24\sim 33 . 026
.
$l=3.2$ Table. 1 .
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$\mathrm{F}\mathrm{i}\mathrm{g}.6$ $l$ . $l$ $n$
, $l=3.2$ .
$\mathrm{F}\mathrm{i}\mathrm{g}.7$ ( $n=128$ ).
0 .
$\log(s)=-4.0$ , $n=512$
$n$ $s$ . , Nekrasov’s
equation .
Table 1: Numerical results of Nekrasov’s eq.
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Fig 6: Relation between $l$ and the relative error
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Fig 7: The relative error between different $n$ when $l=3.2$
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5Yalnada’s equation
H.Yamada[3] , solitary wave .
$\frac{d}{ds}(\frac{e^{2Hv}}{\underline{7}}+q|\cos(s/\underline{.)})|e^{Hv}\frac{dv}{ds})-p\frac{e^{-Hv}\sin v}{|\cos(s^{\tau}/\underline{)})|}.=0$
Yamada’s equation . $q=0$
.
$q=0$ , Nekrasov’s equation
$v(s)= \frac{1}{6\pi}\int_{0}^{2\pi}\frac{\sin(t-\grave{\mathrm{s}})}{1-\cos(t-s)}\{G(t)-G(s)\}clt$ , $s\in[0,2\pi]$ .
$G( \theta)=\log(\mu^{-1}+\int_{0}^{\theta}\frac{\sin v(w)}{|\cos(w/\underline{?})|}dw)$
$\Gamma v(s)$
$v^{(0\}}(s)$ $= \frac{\pi-s}{6}$ , $v^{(p+1)}(s)=\Gamma v^{(p)}(s)$ , $s\in[0,2\pi]$ .
. Fig 8 .





$l_{1}$ , 12 $\pm\pi$
.
$\varphi(y)$ Fig 9 .
6 (Yamada’s equation)
Nekrasov’s equation , FFT . $l=3.2$
, Fig. 10,
Table 2 . , Fig. (
$n=128$ ).
, Nekrasov’s equa-
tion , . $n=1024$
$10^{-11}$ , .
216
Fig 8: The shape of the numerical solufion when $\mu=40$
Fig 9: The shape of $\varphi(y)$ when $l_{1}=l_{2}=3.2$
7
Nekrasov’s equation Yamada’s equation






Fig 10: The relative error between two successive steps when $n=256$ and $l_{1}=l_{2}=3.2$
Table $\underline{9}_{:}$ Numerical results of Yamada’s eq.
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Fig 11: The relative error between different $n$ when $l_{1}=l_{2}=3.2$
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